Femtosecond laser nanostructuring for femtosensitive DNA detection.
In this paper, a new concept to achieve improved probe-target recognition has been devised by introducing a novel class of DNA-functionalized three-dimensional (3D), stand-free, and nanostructured electrodes. The gold nanofibrous electrodes were created using MHZ ultrafast laser material processing in air at ambient conditions. The developed nanofibrous DNA biosensor was characterized by cyclic voltammetry with the use of ferrocyanide as an electrochemical redox indicator. Currently, electrochemical signal enhancement which is of great significance for improving the sensitivity in DNA detection remains a great challenge. Through, enhanced surface area-to-volume ratio and more efficient arrangement of probe molecules on nanofibrous electrodes, our newly developed electrode system overcomes some of the sensitivity challenges of the existing systems. This nanofiber-based system realizes femtomolar (fM) sensitivity toward complementary target DNA, and demonstrates a very wide dynamic range (from 1 fM to 1 nM).